Forests are considered as one of the most important and indispensable resources. But the forest fires represent a constant threat to the ecological systems, infrastructure and environmental aspects of the community. Millions of hectares of land are destroyed by fire every year producing large amount of carbon monoxide causing severe damages to the environment and ecology. The proposed Forest fire detection system (FFDS) is an efficient fire monitoring system. It takes input signals from various sensors placed in different position of the monitored area to identify fire breakout locations and severity. The proposed system consists of sensors and wireless data transmission using GSM. Wireless data transmission is done by detecting the forest fire using a air temperature sensor and soil moisture sensor of the micro climate region.A Microclimate region is a local set of atmospheric conditions that differ from the nearby region. The collected data from the sensors is being analysed. During the fire hazard FFDS notifies the control room and others by text messages. This paper presents how this system is built, components and connection diagram .It highlights the powerful feature of sensor networks as a potential solution to the challenge of early detection of forest fires.
INTRODUCTION
Forest fire also known as bush fire or hill fire is an uncontrolled fire occurring wild or forest areas. It is very important to detect these kinds of fires as early as possible so as to prevent the damage from it to ecological system. Every year millions of acres of forest are burnt down .The land were forest is burnt it becomes impossible to grow vegetation over there. This is because soil becomes water repellent and accepts no more water, leading to reduction in ground water level. Fire causes huge loss of lives and properties every year. Some of the main causes are erratic climatic change, prolonged dry season, low winter rainfall etc. but the argument is these conventional fire extinguishing systems are not enough to take prompt action during fire and save life. Traditional manual system does not ensure 24/7 monitoring from fire protection. Moreover, existing fire protection system could spread panic inside the whole building since it does not announce the location of fire or intensity. It only raises alarm whenever fire is detected at any place. Frightened people couldstarts to run away haphazardly. As a result buildings full of workers in the factories women, children could be smashed by the outgoing pressure of the frightened crowd and injured severely. On the contrary, Sometimes people does not realize the intensity of the fire and not willing to evacuate fire affected building quickly. It could lead a devastating result. In this paper FFDS system is presented that can minimize the hazard. Along with fire alarm this system announces locations of fire and able to detect severity.
2.LITERATURE REVIEW
In this section latest fire accident detection technologies and intelligent prevention system are discussed. According to assessment of the Forest Protection Division of the Ministry of Environment and Forest, Government of India, fires in India annually affect 3.73 million hectares of forests . The progress on fire detection technologies has been substantial over the last decade due to advancement in sensors and microelectronics. The Global Warming Report 2008 mentions forest fire as one of the major cause behind increase in global warming. In recent year 2016 more than 4000 hectares of forest were burnt in the hills of Uttarakhand. Many solutions for detection of forest fire are presented and implemented in past few years. Video Surveillance System is most widely used for detection of forest fire. It is divided into four categories : Video Cameras sensitive in visible spectrum based on recognition of smoke during day light and fire flames at night, Infrared(IR) Thermal Imaging cameras based on detection of heat flux from the fire, IR Spectrometer which identify spectral characteristics of smoke gases and Light Detection and Ranging (LIDAR) system which measures the laser light backscattered by smoke particles. The limitation of these systems was high false alarm rate due to atmospheric conditions such as presence of fog, shadows, dust particles etc.Hence, a new system is been devised for fire detection with sensors. Sensors based fire detection techniques are easy to install , cheap in price and system becomes much more easily deploy-able.
SYSTEM DESCRIPTION:
The forest fire detection system can be divide in three different parts: the fire detector with sensors for temperature and smoke levels, the GSM transmitter which converts the information obtained by sensors into digital data and transmits them through GSM network, and the electrical supply, which should take into account the stand-alone use of this front-end.
Although a GSM front-end can be made with discrete components, its integration has many advantages, such as higher performance at lower cost, size reduction and less power consumption.
A.-Fire detectors
seen as an increase in the amount of smoke by the sensor and the continuous exposure to the sunlight can rise temperature. These events should be reported without flagging the alarm.
A) Temperature sensors:
The temperature sensors can be integrated devices on a silicon substrate. The MCP9800 is a digital temperature sensor capable of reading temperatures from -55°C to +125°C. Temperature data is measured from an integrated temperature sensor and converted to digital word with a user selectable 9 to 12-bit Sigma Delta Analog to Digital Converter. The MCP9800 notifies the host controller when the ambient temperature exceeds a user programmed set point. The ALERT output is programmable as either a simple comparator for thermostat operation or as a temperature event interrupt. Communication with the sensor is accomplished via a two-wire bus that is compatible with industry standard protocols. This permits reading the current temperature, programming the set point and hysteresis and configuring the device.
HUMIDITY SENSORS:
The HIH-4000 Series Humidity Sensors are designed specifically for high volume OEM (Original Equipment Manufacturer) users. Direct input to a controller or other device is made possible by this sensor's near linear voltage output. With a typical current draw of only 200 μA, the HIH-4000 Series is often ideally suited for low drain, battery operated systems. Tight sensor interchangeability reduces or eliminates OEM production calibration costs. Individual sensor calibration data is available. The HIH-4000 Series delivers instrumentation-quality RH (Relative Humidity) sensing performance in a competitively priced, solderable SIP (Single In-line Package). Available in two lead spacing configurations, the RH sensor is a laser trimmed, thermoset polymer capacitive sensing element with on-chip integrated signal conditioning.
LIQUID CRYSTAL DISPLAY:
A liquid crystal display (LCD) is an electrooptical amplitude modulator realized as a thin, flat display device made up of any number of color or monochrome pixels arrayed in front of a light source or reflector. Each pixel of an LCD typically consists of a layer of molecules aligned between two transparent electrodes, and two polarizing filters, the axes of transmission of which are (in most of the cases) perpendicular to each other and this gives a two line display.
GLOBAL POSITIONING SYSTEM (GPS)
The Global Positioning System (GPS) is a location system based on a constellation of about 24 satellites orbiting the earth at altitudes of approximately 11,000 miles. GPS satellites are orbited high enough to avoid the problems associated with land based systems, yet can provide accurate positioning 24 hours a day, anywhere in the world. Uncorrected positions determined from GPS satellite signals produce accuracies in the range of 50 to 100 meters
PROPOSED SYSTEM:
It is well known, there will be large variations/increase in temperature from the normal temperature whenever forest fire occurs. This can be detected/ monitored continuously by using temperature sensors and in accordance with the simple arrangement of transmitters. This concept is quite reliable and cost-effective in detecting of forest fire's since simple equipment's are arranged in a simple configuration and also GPS is used in this project to get the location of the forest fire. The goal behind the development of this technology was the early detection of forest fires accurately in order to curtail the loss of forests as well as wild life and people as well. These sensor collect data about environmental parameters such as temperature, humidity etc. The collected data is then sent to manager nodes also known as sink nodes. The sink then sends the data to a control station, usually far away, via the Internet, Satellite communication, GSM etc.
CONCLUSION:
The proposed solution fulfils the main objective: the transmission of useful information which helps in earlier fire detection thus reducing the impacts cost to the environment and the ecology. This system proves to be a noble implementation of sensors in fire detection process making it more cheaper and efficient.
